Analytic wave functions and the corresponding energies for a class of the -symmetric two-dimensional quartic potentials are found. The general form of the solutions is discussed. 
Introduction
In this paper, we are interested in the solutions of the two-dimensional Schrödinger equation with the quartic -symmetric potential V ( )
where
Here, the potential V is assumed to be in the form where the V are real coefficients. We suppose V 40 > 0 and V 04 > 0. For more information on the -symmetric potentials, see e.g. [1] [2] [3] [4] [5] [6] [7] . To find analytic solutions, a similar approach as in [8] [9] [10] [11] is used. Here, the ground state wave function is searched for in the form of the exponential of a cubic polynomial in the variables and
where P( ) = 
Here, the are complex coefficients to be found. The normalization factor is not written here. Note that in the papers [8] [9] [10] [11] , excited states of polynomial potentials are searched in the form of an exponential of a polynomial multiplied by another polynomial. In this paper, only the ground state is presented. Eq. (1) can be rewritten in the form
Substituting Eqs. (3)- (5) This is a system of 14 equations for 9 coefficients. It is evident that this system is not solvable in general and certain conditions of its solvability must be fulfilled.
Energy and conditions of solvability
To get the -symmetric solutions we suppose that all coefficients with + even are purely imaginary and all coefficients with + odd are real.
-symmetry will be supposed to be unbroken and for this reason the energy has to be real. From Eq. (7), it follows that 
where α is a real parameter within the interval [0 2π). It will be seen that α can be an arbitrary real number within this interval. Now it is possible to write Eq. (5) in the form
where 
Conclusions
In this paper, the two-dimensional Schrödinger equation with the -symmetric quartic potential has been investigated. The analytic formulae for ground state energy and the corresponding wave functions have been found. This energy is infinitely degenerate. Further investigation of this problem will be the subject of further research. Also, other solutions will be searched.
